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83-16 Fractures and Flow Anomaly
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Fluid Flow Data 83-16

Available image data
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83-16 Fracture and Flow Analysis
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83-16 Fracture and Flow Analysis
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Potentially Producing Fractures

Well 38A-9
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Potentially Producing Fractures

Well 38B-9
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38B-9 Fracture Analysis
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Tensile Wall Fractures

83-16 Tensile Wall Fractures
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Tensile Wellbore Failure Analysis 83-16
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38A-9 Tensile Wall Fractures

Tensile Wall
Fractures
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Tensile Wellbore Failure Analysis 38A-9
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Permeable Fractures and SHmax
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Preliminary In Situ Stress State: 
Well 83-16

Faulting 
case Sv SHmax Shmin Pp

Azi
SHmax

Normal 1 
psi/ft

0.52 
psi/ft

0.52 
psi/ft

0.33 
psi/ft 46°

Strike-
slip

1 
psi/ft

1 
psi/ft

0.52 
psi/ft

0.33 
psi/ft 46°
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83-16 Critically Stressed Fractures

Strike-Slip Faulting Stress Model
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83-16 Critically Stressed Fractures

Normal Faulting Stress Model
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Yufutsu Gas Field, Hokkaido, Japan



GMI

Yufutsu Field 
Well Locations 
and Production 

History
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Yufutsu Natural Fracture Analysis
BASEMENT GRANITE CONGLOMERATE SANDSTONE
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Yufutsu Field
Fracture 
Orientation
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Yufutsu Field Fracture Populations
Well Name Primary Fracture

Population
Secondary Fracture

Population
Shallow-dipping

Fractures

J SE–NW,
Moderate SW dip

N–S,
Moderate SW dip

Few

G SE–NW,
Moderate SW dip

N–S to NNE–SSW,
Steep E dip

Few

H NE–SW,
Steep SSE dip

NNE–SSW,
Steep W dip

Few

I
NE–SW,
Steep WNW–ESE dip

Few

A
NE–SW,
Steep SE & NW dip

Moderate

B NE–SW, Steep SE dip Abundant

C
NE–SW,
Steep NW dip

NE–SW,
Shallow SE dip

Moderate

D NNE–SSW,
Steep WNW dip

SSE–NNW,
Steep WSW dip

Abundant

E
SSE–NNW,
Moderate W dip

SE–NW,
Steep NE dip

Abundant

F NE–SW,
Moderate NW dip

E–W, Steep N dip Abundant

HIGH PRODUCTION
MEDIUM PRODUCTION
LOW PRODUCTION
NON PRODUCTIVE
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Yufutsu Field 
Stress 

Magnitude
Data 
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Yufutsu Wellbore Breakouts
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Yufutsu Tensile Wall Fractures
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Yufutsu Field 
Stress Orientation 

and Magnitude
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Natural Fracture Orientations and SHmax
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SHmax
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Yufutsu Field: Well A

Strike-Slip Faulting
SHmax > Sv>Shmin
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Yufutsu Field: Well B

Normal Faulting
Elevated Shmin
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Central California Oil Field
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Central California 
Critically Stressed Fractures

High hydrocarbon 
production rate



GMI

Summary

• The technique to characterize permeable 
fractures and faults proven at Dixie Valley can 
extend to other geothermal reservoirs and to oil 
and gas reservoirs.

• Critical data are necessary to assess reservoir 
permeability enhancement potential:
– Shmin measurements (geothermal)

– High resolution production data (oil and gas)
• Fractures and faults must be both optimally 

oriented and critically stressed to enhance 
production.
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